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DETAILED ACTION 

1 . The enclosed detailed action is in response to the Amendment submitted on May 9, 2007. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 8-9, 12-14 and 30-32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jeddeloh (USPN: 6,477,623) in view of Dickey (USPN: 6,625,673). 

Regarding claim 8, Jeddeloh discloses populating entries within a table to map virtual addresses 
of a memory range allocated to a graphics controller to physical addresses within main memory 
(the conversion table translates addresses from a graphics controller to a physical address and 
thus it is evident that the table is populated with the required information/data/addresses to 
effectuate such functionality); using a conversion table (Figure 2, Reference 202) to translate a 
virtual address (untranslated address from the graphics controller) from a graphics controller 
(Figure 2, Reference 140) to a second physical address (translated first address) to a memory (C 
6, L 17-24, L 36-50); and using the conversion table to translate a virtual address (untranslated 
address from the bus controller) from a bus controller (Figure 2, Reference 130) to a second 
physical address (translated third address) to the memory (C 6, L 17-24, L 36-50). Jeddeloh does 
not disclose the second physical address having a greater number of bits than the virtual address 
from the bus controller to enable access to the main memory above a physical address range limit 
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imposed by a register/bus width, a second address having a greater number of bits than the first 
address and the fourth address having a greater number of bits than the third address. However, 
Dickey teaches mapping a first address to a second address, wherein the second address has a 
greater number of bits than the first address to enable access to the main memory above a 
physical address range limit imposed by a register/bus width (C 2, L 17-3 1, C 3, L 53-67). This 
feature taught by Dickey provides an efficient way for providing larger memory space (C 2, L 
41-45) and hence, it would have been obvious to one of ordinary skill in the art to incorporate 
Dickey's teachings with the system taught by Jeddeloh for the desirable purpose of efficiency 
and flexibility. 



Regarding claim 9, the system taught by Jeddeloh and Dickey discloses the conversion able to 
translate the virtual address from the bus controller using a translation lookaside buffer (Jeddeloh 
-C6,L25-35). 

Regarding claims 12-14, Jeddeloh and Dickey disclose the conversion table including comparing 
a first portion (virtual/linear address excluding the offset) of the third address (virtual/linear 
address) with entries in a first table and if the first portion matches a particular one of the entries 
in the first table, combining a value (physical page number/address) associated with the 
particular one with a second portion (offset) of the third address to form the fourth address 
(physical address) (Figure 3, References 310, 312; C 7, L 9-18 - Jeddeloh discloses that the 
GART table is a TLB for addresses in the reserved range of graphics addresses (C 6, L 28-30) 
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and thus TLBs function such that the virtual/linear address, [excluding the offset], is compared to 
the addresses in the TLB and when a match is found, a physical address is formed by combining 
the physical page number [translated address] with the offset of the virtual/linear address and 
thus it is evident that these steps are performed when performing steps 310 and 312 in Figure 3), 
and if the first portion does not match any of the entries in the first table, referring to a second 
table (comprehensive table) to translate the third address (Jeddeloh; C 6, L 30-34; C 7, L 12-15), 
wherein the comparing includes comparing the first portion of the third address with entries in 
the first table (GART table) in an input-output controller (Figure 2, Reference 102) and wherein 
the referring to the second table includes referring to the second table (comprehensive table) in 
main memory (system memory)(C 6, L 30-34; C 7, L 12-15). 

Regarding claims 30-31, Jeddeloh discloses an address translator including a translation 
lookaside buffer (Figure 2, comprised of References, 124 and 202, [the translation table stored in 
GART]) and having a first interface to couple to a memory controller (signal line(s) within 
Reference 124 coupled to Reference 122), a second interface to couple to a graphics controller 
(signal line(s) within Reference 124 coupled to Reference 140), a third interface to couple to a 
bus controller (signal line(s) within Reference 124 coupled to Reference 130) and a table of 
entries, each entry having a first portion and a second portion (Figure 2, Reference 202; table 
stored within GART); a translation control circuit coupled to the address translator to program 
the entries in the address translator to map virtual addresses of a memory range allocated to the 
graphics controller to physical addresses within the main memory(the address translator 
comprises interfaces and a table, wherein neither of these elements have logic to control the 
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operation of the address translator and thus it is evident that logic is coupled to the address 
translator for controlling its operations such as storing/programming addresses/entries in the 
table); wherein the address translator is to translate an address on the third interface into a first 
address on the first interface and to translate an address on the second interface into a second 
address on the first interface (C 6, L 36-50 - Jeddeloh discloses that addresses are received from 
any of the elements coupled to Reference 124 in Figure 2, and are translated using the table in 
the GART as long as the address falls within a reserved range of addresses). Jeddeloh does not 
disclose the address translator translating an address on the third interface into a first address on 
the first interface having a greater number of bits than the address on the third interface nor 
translating an address on the second interface into a second address on the first interface having a 
greater number of bits than the address on the second interface or the physical addresses having a 
greater number of bits than the virtual addresses. However, Dickey teaches the concept of 
mapping/translating an initial address (I/O address) into a first address (larger system memory 
address), wherein the first address has a greater number of bits than the initial address to enable 
access to the main memory above a physical address range limit imposed by a register/bus width 
(C 2, L 17-31, C 3, L 53-67). This feature taught by Dickey provides an efficient way for 
providing larger memory space (C 2, L 41-45) and hence, it would have been obvious to one of 
ordinary skill in the art to incorporate Dickey's teachings with the system taught by Jeddeloh for 
the desirable purpose of efficiency and flexibility. 
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Regarding claim 32, Jeddeloh and Dickey disclose the address translator comprising a graphics 
translation lookaside buffer (Figure 2, Reference 202 - Jeddeloh discloses that the GART table is 
a TLB for addresses in the reserved range of graphics addresses [C 6, L 28-30]). 

4. Claims 15, 17 and 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeddeloh (USPN: 6,477,623) in view of Dickey (USPN: 6,625,673) and Bryg et al. (USPN: 
5,060,137). 

Regarding claim 15, Jeddeloh discloses an apparatus comprising a translation lookaside buffer 
(Figure 2, Reference 202 - Jeddeloh discloses that the GART table is a TLB for addresses in the 
reserved range of graphics addresses [C 6, L 28-30]); control logic coupled to the translation 
lookaside buffer (hardware/software responsible for controlling Reference 202), wherein the 
control logic populates entries within a table to map virtual addresses of a memory range 
allocated to a graphics controller to physical addresses within main memory (the conversion 
table translates addresses from a graphics controller to a physical address and thus it is evident 
that the table is populated with the required information/data/addresses to effectuate such 
functionality), wherein the control logic is to compare a first portion (virtual/linear address 
excluding the offset) of a virtual address from a bus controller (virtual/linear address from bus 
controller, Reference 130 in Figure 2) with entries in the translation lookaside buffer and if a first 
matching entry is found, to combine a first value (physical page number/address) associated with 
the matching entry with a second portion (offset) of the virtual address to form a first translated 
address (physical address) (Figure 3, References 3 1 0, 312; C 7, L 9-18 - Jeddeloh discloses that 
the GART table is a TLB for addresses in the reserved range of graphics addresses (C 6, L 28- 
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30) and thus TLBs function such that a virtual/linear address, [excluding the offset], is compared 
to the addresses in the TLB and when a match is found, a physical address is formed by 
combining the physical page number [translated address] with the offset of the virtual/linear 
address and thus it is evident that these steps are performed when performing steps 310 and 312 
in Figure 3); wherein the control logic is further to access a table (comprehensive table) in 
memory if the matching entry is not found (C 6, L 30-34, C 7, L 12-15), find a second value 
(physical page number/address) in the table associated with the first portion, combine the second 
value with the second portion to form a second translated address (a physical address is formed 
by combining the physical page number with the offset of the initial virtual/linear address). 
Jeddeloh does not disclose the first translated address having a greater number of bits than the 
virtual address to enable access to the main memory above a physical address range limit 
imposed by a register/bus width, the second translated address having a greater number of bits 
than the initial address or the physical addresses having a greater number of bits than the virtual 
addresses, an input register and an output register coupled to the TLB and to the control logic, 
wherein the control logic is to compare a portion of an initial address in the input register with 
entries in the TLB and holding a first translated address in the output register and holding a 
second translated address in the output register. However, Dickey teaches mapping a first 
address into a second address, wherein the second address has greater bits than the first address 
to enable access to the main memory above a physical address range limit imposed by a 
register/bus width (C 2, L 17-31, C 3, L 53-67). This feature taught by Dickey provides an 
efficient way for providing larger memory space (C 2, L 41-45) and hence, it would have been 
obvious to one of ordinary skill in the art to incorporate Dickey's teachings with the system 



Application/Control Number: 09/667,050 Page 8 

Art Unit: 2187 

taught by Jeddeloh for the desirable purpose of efficiency and flexibility. Additionally, Bryg 
teaches a TLB (Figure 2) coupled to an input register (Figure 2, Reference 1; C 3, L 29-30) and 
an output register (Figure 3, Reference 31; C 3, L 65-67) and control logic (software or hardware 
logic for controlling the operation of the TLB), wherein the control logic is to compare an initial 
address in the input register with the entries in the TLB (C 3, L 43-61) and wherein a translated 
address is held in the output register (Figure, 2; PHYSICAL ADDRESS TO CACHE; C 3, L 65- 
67; Figure 3, PHYSICAL ADDRESS). It is well known in the art to store data/addresses in a 
register for the purpose of reducing jitter and glitches from the signals thereby providing accurate 
and stable data outputs. Jeddeloh addresses are not disclosed as stored in registers and thus are 
vulnerable to the effects of glitches and jitter. Hence, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the teachings of Dickey and 
Bryg with the teachings of Jeddeloh for the desirable purpose of expanding the address capability 
of a system by allowing the system to access a larger amount of physical memory and thereby 
improving the performance of the system and for the desirable purpose of providing stability and 
accuracy. 

Regarding claim 17, Jeddeloh, Dickey and Bryg disclose the control logic including logic for 
first and second control flows, wherein the second control flow is to translate an initial graphics 
controller address and does not access the table ( Jeddeloh - C 7, L 9-12; the control logic 
responsible for translating an address using the GART, when a GART hit occurs) and wherein 
the first control flow is to translate an initial bus controller address and accesses the table 
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(Jeddeloh - C 7, L 12- 15; the control logic responsible for translating an address using the 
comprehensive table in system memory - when a GART miss occurs). 

Regarding claim 19, Jeddeloh discloses a processor (Figure 1, Reference 1 16); a memory (Figure 
1, Reference 104); a graphics controller (Figure 1, Reference 140); a bus controller (Figure 1, 
Reference 118); an input-output controller coupled to the processor, memory, graphics controller 
and bus controller (Figure 2, input-output controller is comprised of References 122, 124, 130, 
202, 126, and 204), the input-output controller including a translation lookaside buffer 
(TLB)(Figure 2, Reference 202 -Jeddeloh discloses that the GART table is a TLB for addresses 
in the reserved range of graphics addresses [C 6, L 28-30]); control logic coupled to the 
translation lookaside buffer (hardware/software responsible for controlling Reference 202), 
wherein the control logic populates the entries within a table to map virtual addresses of a 
memory range allocated to a graphics controller to physical addresses within main memory (the 
conversion table translates addresses from a graphics controller to a physical address and thus it 
is evident that the table is populated with the required information/data/addresses to effectuate 
such functionality); wherein the control logic is to compare a first portion (virtual/linear address 
excluding the offset) of a first virtual address (virtual/linear address) from the bus controller (via 
Reference 130) (C 6, L 36-50) with entries in the translation lookaside buffer and if a first 
matching entry is found, combining a first value (physical page number/address) associated with 
the first matching entry with a second portion (offset) of the first initial address to form a first 
physical translated address (physical address) (Figure 3, References 310, 312; C 7, L 9-18 - 
Jeddeloh discloses that the GART table is a TLB for addresses in the reserved range of graphics 
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addresses (C 6, L 28-30) and thus TLBs function such that a virtual/linear address, [excluding 
the offset], is compared to the addresses in the TLB and when a match is found, a physical 
address is formed by combining the physical page number [translated address] with the offset of 
the virtual/linear address and thus it is evident that these steps are performed when performing 
steps 310 and 3 12 in Figure 3); and wherein the control logic is further to compare a first portion 
of a second virtual address from the graphics controller (Figure 2, Reference 140; C 6, L 36-50) 
with the entries in the translation lookaside buffer and if a second matching entry is found, to 
combine a second value (physical page/frame number) associated with the second matching 
entry with a second portion of the second virtual address (offset portion) to form a second 
translated address (physical address) (Figure 3, References 310, 312; C 7, L 9-18 - Jeddeloh 
discloses that the GART table is a TLB for addresses in the reserved range of graphics addresses 
(C 6, L 28-30) and thus TLBs function such that the virtual/linear address, [excluding the offset], 
is compared to the addresses in the TLB and when a match is found, a physical address is formed 
by combining the physical page number [translated address] with the offset of the virtual/linear 
address and thus it is evident that these steps are performed when performing steps 3 1 0 and 3 1 2 
in Figure 3. These same steps are performed for each address provided thereto from any of the 
elements coupled to Reference 124 in Figure 2 for translation). Jeddeloh does not disclose the 
first translated address having a greater number of bits than the virtual address to enable access 
to the main memory above a physical address range limit imposed by a register/bus width, the 
second translated address having a greater number of bits than the initial address or the physical 
addresses having a greater number of bits than the virtual addresses, an input register and an 
output register coupled to the TLB and to the control logic, wherein the control logic is to 
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compare a portion of an initial address in the input register with entries in the TLB and holding a 
first translated address in the output register and holding a second translated address in the output 
register. However, Dickey teaches mapping a first address into a second address, wherein the 
second address has greater bits than the first address to enable access to the main memory above 
a physical address range limit imposed by a register/bus width (C 2, L 17-3 1, C 3, L 53-67). 
This feature taught by Dickey provides an efficient way for providing larger memory space (C 2, 
L 41-45) and hence, it would have been obvious to one of ordinary skill in the art to incorporate 
Dickey's teachings with the system taught by Jeddeloh for the desirable purpose of efficiency 
and flexibility. Additionally, Bryg teaches a TLB (Figure 2) coupled to an input register (Figure 

2, Reference 1 ; C 3, L 29-30) and an output register (Figure 3, Reference 3 1 ; C 3, L 65-67) and 
control logic (software or hardware logic for controlling the operation of the TLB), wherein the 
control logic is to compare an initial address in the input register with the entries in the TLB (C 

3, L 43-61) and wherein a translated address is held in the output register (Figure, 2; PHYSICAL 
ADDRESS TO CACHE; C 3, L 65-67; Figure 3, PHYSICAL ADDRESS). It is well known in 
the art to store data/addresses in a register for the purpose of reducing jitter and glitches from the 
signals thereby providing accurate and stable data outputs. Jeddeloh addresses are not disclosed 
as stored in registers and thus are vulnerable to the effects of glitches and jitter. Hence, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made to use the 
teachings of Dickey and Bryg with the teachings of Jeddeloh for the desirable purpose of 
expanding the address capability of a system by allowing the system to access a larger amount 
of physical memory and thereby improving the performance of the system and for the desirable 
purpose of providing stability and accuracy. 
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Regarding claim 20, Jeddeloh, Dickey and Bryg disclose the control logic is further configured 
to access a table (comprehensive table) in memory if the first matching entry is not found 
(comprehensive table) to translate the third address (Jeddeloh - C 6, L 30-34; C 7, L 12-15), find 
a third value (physical page/frame number) in the table associated with the first portion of the 
first initial address, combine the third value with the second portion of the first initial address to 
form a third translated address (Jeddeloh - Figure 3, References 310, 312 - the third value and the 
offset of the first initial address are combined to perform a memory operation and are thus 
combined to form a physical address) and hold the third translated address in the output register 
(Bryg). 

Regarding claim 21, Jeddeloh, Dickey and Bryg disclose the control logic including logic for 
first and second control flows, wherein the second control flow is to translate an initial graphics 
controller address and does not access the table ( Jeddeloh - C 7, L 9-12; the control logic 
responsible for translating an address using the GART, when a GART hit occurs) and wherein 
the first control flow is to translate an initial bus controller address and accesses the table 
(Jeddeloh - C 7, L 12- 15; the control logic responsible for translating an address using the 
comprehensive table in system memory - when a GART miss occurs). 

Response to Arguments 

5. Applicant's arguments filed May 9, 2007 have been fully considered but they are not 
persuasive. 
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The Applicant argues that Dickey is devoid of any teachings or suggestions with regard to 
providing physical address translations and paging to off-chip components for access to memory 
above the 4 GB limit imposed by the 32 bit bus and register width. It should be noted that 
the processor views I/O addresses as virtual addressees. When the address is translated into an 
I/O address, the virtual address is translated into a physical address. The actual I/O address when 
accessing the I/O is a physical address. 

Additionally, the claim does not include the language paging to off-chip components for access 
to memory above the 4 GB limit imposed by the 32 bit bus and register width. Dickey explicitly 
indicates that the address translation is done to provide the I/O device access to memory above 
the limit imposed by the I/O's 32-bit (address) bus (C 2, L 23-26). Dickey also explicitly states 
that I/O, such as, graphics cards, require a larger address region than afforded in conventional 
systems (C 2 5 L 3 1-34) and thus it is evident that Dickey's translation technique is applicable to 
graphics controllers and off-chip I/O devices. 

The Applicant asserts that the Examiner has incorrectly equated I/O address mapping techniques 
with the translation of virtual addresses received from graphics controllers and I/O devices into a 
translated physical address for access to memory. The Examiner has relied upon the teachings of 
Dickey to establish that the concept of translating an address to a larger address for the purpose 
of providing access to memory above the limit imposed by the address bus of the device is 
taught by the prior art. The fact that the address is received from a graphics controller does not 
prevent one of ordinary skill in the art from ascertaining that the virtual address received from 
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the graphics controller can be translated to a larger address to allow access to memory above the 
range correlated to length of the untranslated address. The test for obviousness is not whether the 
features of a secondary reference may be bodily incorporated into the structure of the primary 
reference; nor is it that the claimed invention must be expressly suggested in any one or all of the 
references. Rather, the test is what the combined teachings of the references would have 
suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 
(CCPA 1981). 

Regarding Applicant's argument that the I/O devices are still limited to access within the 4 GB 
range as provided by 32 bit addresses, the Examiner disagrees. The processor's view of the I/O 
address is larger than the actual I/O address and thus the larger I/O address provides the I/O with 
access to memory above the range limited by it's smaller address. Dickey explicitly indicates 
that the address mapping provides a larger memory space for each of the I/O devices in the 
system than the number of address bits available from the I/O devices (C 3, L 61-67). 

In response to applicant's argument that there is no suggestion to combine the references, the 
examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 
In this case, Dickey specifically indicates that the I/O devices are limited to access a memory 
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range dictated by the length of the address, and that translating the address to a larger address 
will allow the I/O devices to access memory above the limit imposed by its address length. 
Jeddeloh teaches translating addresses for graphics controllers and bus controller, which are both 
I/O devices. Hence, one of ordinary skill in the art would have been motivated to expand the 
addresses of the devices in Jeddeloh's system in light of Dickey's teachings. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly N. McLean-Mayo whose telephone number is 571-272- 
4194. The examiner can normally be reached on Monday-Friday (10-6:30). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786^199 (IN USA OR CANADA) or 571-272-1000. 



KNM 




:rly N. McLean-Mayo 



July 22, 2007 



